metal-organic compounds 



Acta Crystallographica Section E 

Structure Reports 
Online 

ISSN 1600-5368 

Bis(4-methyl-N-{(2Z,4£)-4-[(4-methyl- 

phenyl)imino]pent-2-en-2-yl}anilinido)- 

zinc 

Benjamin A. Vaughan, Anthony E. Wetherby and Rory 
Waterman* 

Department of Chemistry, University of Vermont, Burlington, VT 05405, USA 
Correspondence e-mail: rory.waterman@uvm.edu 

Received 16 February 2012; accepted 21 February 2012 

Key indicators: single-crystal X-ray study; T = 125 K; mean cr(C-C) = 0.003 A; 
R factor = 0.036; wR factor = 0.111; data-to-parameter ratio = 18.2. 



Experimental 

Crystal data 

[Zn(C 19 H 21 N 2 ) 2 ] 
M, = 620.13 
Orthorhombic, Pbca 
a = 14.1266 (13) A 
b = 18.8197 (17) A 
c = 25.059 (2) A 

Data collection 

Bruker APEXII CCD 
diffractometer 

Absorption correction: multi-scan 
(SADABS; Bruker, 2007) 
Tna,, = 0.693, T milx = 0.746 

Refinement 

R[F 2 > 2a(F 2 )} = 0.036 

wR(F 2 ) = 0.111 

S = 1.03 

7068 reflections 



V = 6662.3 (11) A 3 
Z = 8 

Mo Ka radiation 
/x = 0.77 mm~' 
T = 125 K 

0.49 x 0.46 x 0.07 mm 



70818 measured reflections 
7068 independent reflections 
6050 reflections with / > 2o(I) 
Ri„, = 0.023 



388 parameters 

H-atom parameters constrained 
A/w = 0.57 e A~ 3 
Ap mi „ = -0.51 e A~ 3 



The title compound, [Zn(Ci 9 H 2 iN 2 )2], appears to be the first 
example of a zinc complex supported by two /3-diketiminate 
(nacnac) ligands. This complex crystallizes with a distorted 
tetrahedrally coordinated Zn 11 atom that diposes the two 
nacnac ligands approximately orthogonally to one another 
[angle between the two N— Zn— N mean planes is 
89.91 (10)°], with average Zn-N bond lengths of 1.992 (4) A. 

Related literature 

For general background to /3-diketiminate ligands, see: 
McGeachin (1968); Parks & Holm (1968); Mindiola (2009). 
For background to zinc complexes of this ligand, see: Coates et 
at (2007). The synthesis and spectroscopic characterization of 
the title compound, which appears to be a unique class of 
bis(nacnac) zinc(II) species, was reported previously 
(Vaughan et at, 2012). 




Table 1 

Selected bond lengths (A). 

Zn-N2 1.9877 (16) Zn-N4 1.9924 (16) 

Zn-N3 1.9894 (16) Zn-Nl 1.9971 (16) 



Data collection: APEX2 (Bruker, 2007); cell refinement: SAINT 
(Bruker, 2007); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
SHELXTL (Sheldrick, 2008); software used to prepare material for 
publication: SHELXTL. 

This work was supported by the US National Science 
Foundation (NSF, grant No. CHE-0747612). X-ray facilities 
were provided by the NSF (grant No. CHE-1039436). BAV 
thanks the University of Vermont College of Arts and 
Sciences for an APEL grant. 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: WM2594). 
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Comment 

The yfi-diketiminate ligand (nacnac) has become a ubiquitous figure in organometallic chemistry since the first such metal 
nacnac complexes were reported by McGeachin (1968) and Holm (Parks & Holm, 1968). Applications for these ligands 
range from structural inorganic/organometallic chemistry to bioinorganic systems and catalysis (Mindiola, 2009, and 
references therein). 

Zinc complexes of this ligand type have been particularly important in the copolymerization reactions of carbon dioxide 
with epoxides, which generates biodegradable polymers (Coates et al. , 2007). In the course of our exploration of zinc as a 
possible dehydrocoupling catalyst, we have prepared a bis(nacnac) derivative (Vaughan et al., 2012). Interestingly, a bis- 
(nacnac) derivative is a structural type that is rare if not unknown among zinc complexes, though such complexes are 
known for virtually all other first-row metals. 

Experimental 

The title complex was prepared according to previously published methods (Vaughan et al, 2012). 
Refinement 

All non-hydrogen atoms were refined anisotropically. Hydrogen atoms on carbon were included in calculated positions 
with refinement via a riding model at bond lengths C-H = 0.95 or 0.98 with t/ iso (H) = 1.2 or 1.5 times U eq (C) of the aryl 
or methyl carbon atoms, respectively. 

Computing details 

Data collection: APEX2 (Bruker, 2007); cell refinement: SAINT (Broker, 2007); data reduction: SAINT (Broker, 2007); 
program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 
(Sheldrick, 2008); molecular graphics: SHELXTL (Sheldrick, 2008); software used to prepare material for publication: 
SHELXTL (Sheldrick, 2008). 



Acta Cryst (2012). E68, m343 



sup-1 



supplementary materials 



C(441) 



C(241) 




CI341) 



Figure 1 

Molecular structure of bis(nacnac)Zn with hydrogen atoms omitted for clarity and thermal elipsoids drawn at the 50% 
probability level. 

Bis(4-methyl-iV-{(2Z,4f)-4-[(4-methylphenyl)imino]pent-2- en-2-yl}anilinido)zinc 



Crystal data 

[Zn(C„H 21 N 2 ) 2 ] 
M r = 620.13 
Orthorhombic, Pbca 
Hall symbol: -P 2ac 2ab 
a = 14.1266 (13) A 
b = 18.8197 (17) A 
c = 25.059 (2) A 
V= 6662.3 (11) A 3 
Z=8 



F(000) = 2624 

D x = 1.237 Mgm- 3 

Mo ATa radiation, 1 = 0.71073 A 

Cell parameters from 9735 reflections 

(9 = 2.2-28.5° 

// = 0.77 mnT 1 

T= 125 K 

Block, colourless 

0.49 x 0.46 x 0.07 mm 



Data collection 

BrukerAPEXII CCD 

diffractometer 
Radiation source: fine-focus sealed tube 
Graphite monochromator 
f and a> scans 

Absorption correction: multi-scan 

(SADABS; Bruker, 2007) 
T mm = 0.693, r max = 0.746 



708 1 8 measured reflections 
7068 independent reflections 
6050 reflections with/> 2a{T) 
R mt = 0.023 



26.7°, e m 
A = -17^17 
)fc= -23^23 
/ = -31-^31 



1.6° 
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Refinement 

Refinement on F 2 

Least-squares matrix: full 

R[F- > 2a{F 2 )] = 0.036 

wR(F 2 ) = 0.111 

S = 1.03 

7068 reflections 

388 parameters 

0 restraints 

Primary atom site location: structure-invariant 
direct methods 



Secondary atom site location: difference Fourier 
map 

Hydrogen site location: inferred from 

neighbouring sites 
H-atom parameters constrained 
w = ll[a\F 0 2 ) + (0.0575P) 2 + 7.4637P] 

where P = {F 2 + 2F 2 )I?> 
(A/(7) max = 0.001 
Ap max = 0.57eA- 3 
A/> min = -0.51 e A" 3 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full 
covariance matrix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and 
torsion angles; correlations between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. 
An approximate (isotropic) treatment of cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 
Refinement. Suitable crystals were mounted in a nylon loop with Paratone-A r cryoprotectant oil and data collected on a 
Bruker APEX 2 CCD platform diffractometer. The structure was solved using direct methods and standard difference 
map techniques, and was refined by full-matrix least-squares procedures on F2 with SHELXTL Version 6.14 (Sheldrick, 
2008). 

Refinement of F 2 against ALL reflections. The weighted 7?-factor wR and goodness of fit S are based on F 2 , conventional 
^-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 1 > a{F 2 ) is used only for 
calculating 7?-factors(gt) etc. and is not relevant to the choice of reflections for refinement. 7?-factors based on F 2 are 
statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 


U- *IU 

^mso ' w eq 


Zn 


0.625502 (15) 


0.088896 (12) 


0.330837 (9) 


0.02042 (9) 


CI 


0.43088 (14) 


0.11000(11) 


0.36745 (8) 


0.0243 (4) 


C19 


0.35449 (15) 


0.13554 (13) 


0.40531 (9) 


0.0329 (5) 


H19A 


0.3821 


0.1685 


0.4313 


0.049* 


H19B 


0.3271 


0.0948 


0.4241 


0.049* 


H19C 


0.3048 


0.1599 


0.3850 


0.049* 


C2 


0.40112(14) 


0.06242 (12) 


0.32796 (8) 


0.0254 (4) 


H2A 


0.3366 


0.0485 


0.3303 


0.031* 


C3 


0.45153 (14) 


0.03187 (10) 


0.28528 (8) 


0.0230 (4) 


C39 


0.39136 (14) 


-0.00752 (11) 


0.24509 (9) 


0.0279 (4) 


H39A 


0.4320 


-0.0269 


0.2169 


0.042* 


H39B 


0.3453 


0.0252 


0.2293 


0.042* 


H39C 


0.3579 


-0.0464 


0.2630 


0.042* 


C4 


0.80460 (14) 


0.16495 (11) 


0.31656(8) 


0.0248 (4) 


C49 


0.86911 (15) 


0.22029 (12) 


0.29269 (10) 


0.0338 (5) 


H49A 


0.8346 


0.2472 


0.2655 


0.051* 


H49B 


0.9239 


0.1969 


0.2763 


0.051* 


H49C 


0.8908 


0.2527 


0.3208 


0.051* 


C5 


0.84434 (14) 


0.12178 (11) 


0.35652 (8) 


0.0261 (4) 


H5A 


0.9051 


0.1362 


0.3686 


0.031* 


C69 


0.87307 (15) 


0.02499 (13) 


0.42119(10) 


0.0347 (5) 


H69A 


0.8413 


-0.0168 


0.4362 


0.052* 
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H69B 


a ooo 

0.8883 




0.0584 


0.4500 


A A C T sk 

0.052* 


T T A/" 1 

H69C 


A A1 1 C 

0.9315 




A A 1 AT 

0.0102 


A A AT T 

0.4033 


A ACTA 

0.052* 


Co 


A OAOAA 

0.80809 


(14) 


A A/'AOn /1 1 \ 

0.06087 (11) 


a t 0 1 n /o\ 

0.38123 (8) 


A AT /IT / A \ 

0.0243 (4) 


pi i 
Oil 


a C/iooo 
U. 54228 


(14) 


0.18 /89 (11) 


A /I AAC C /0\ 

(J. 41)955 (8) 


A AO/1 1 //1\ 

U.U241 (4) 


C12 


u. 61)86/ 


(A C\ 

(15) 


a mil /1 
U.l / /ll (12) 


U.45U22 (8) 


U.U283 (4) 


H12A 


0.6371 




0.1317 


0.4544 


A AT A ik 

0.034* 


C13 


a £1 t t £. 

0.63336 


/1 C\ 

(15) 


A TT 1 A A /1 1\ 

0.23190 (12) 


A AO A1H I'm 

0.48437 (9) 


A AO AO /C \ 

0.0303 (5) 


T T 1 1 A 

H13A 


0.6772 




A T Tl A 

0.2229 


0.5123 


A AT/'sk 

0.036* 


C14 




(W C\ 

(15) 


A OAAOA /1 T\ 

0.Z9989 (12) 


0.4 /88U (8) 


A AT AT f A \ 

0.0z92 (4) 


C15 


a en n 

0.53117 


(15) 


A T 1 AA 1 / 1 1 \ 

0.31091 (11) 


a ini;rt /o\ 

0.43760 (8) 


A AT OO / A \ 

0.0288 (4) 


TT1 f » 

H15A 


0.5048 




A T C /" A 

0.3569 


0.4326 


A AT C * 

0.035* 


C16 


A C A/1 /CC 

0. 50465 


(14) 


A T C iC A/I /I 1 \ 
0.Z5604 (11) 


A /I AT /I A /C^ 

0.40349 (0) 


A ATT A f A \ 

O.Oz /4 (4) 


T T 1 Z. A 

H16A 


A /I A -1 

0.4604 




A TiCC A 

0.2650 


a ncn 

0.3757 


A AT T * 

0.033* 


po 1 

C21 


A C OT1 <1 

0.58724 


(^ T\ 

(13) 


A A AC O C /I 1 \ 

0.00525 (11) 


A T? 1 A /I ZO\ 

0.23294 (8) 


A AO ") 1 / /I \ 

0.0231 (4) 


C22 


0.63266 


(14) 


-0.06003 (12) 


A T)/TAA /A\ 

0.23600 (9) 


A AT OA / A\ 

0.0284 (4) 


H22A 


0.6369 




A A 0 1 O 

-0.0838 


0.2693 


A AT A 3k 

0.034* 


Cz3 


U.o /zl) / 


(16) 


—0.09096 (IZ) 


A 1 Oft^fl /I A\ 

u.iyuoy (iu) 


A AT A T /C\ 
0.034Z (3 ) 


T TO O A 

H23A 


A i7M1 

0.7023 




A 1 O C A 

-0.1359 


A 1 A"> C 

0.1935 


A A A 1 sk 

0.041* 


po -i 
L24 


a ztzttaa 

0.66799 


(15) 


A ACin /1 /1\ 

-0.05737 (14) 


A 1 A 1 1 C\ /A\ 

0.14139 (9) 


A AT A O /C\ 

0.0348 (5) 


pit 
C25 


A ZIO A Hf\ 

U.624/U 


(16) 


A A AO AC / 1 /I \ 

U.UU895 (14) 


A 1 1(11 C /AA 

0.13915 (9) 


A AT C T /C\ 

0.035Z (3) 


t to C A 

H25A 


A 

0.6222 




A AO O /I 

0.0334 


A 1 t\/l(\ 

0.1060 


A A A T * 

0.042* 


/-lit 
C26 


a cocn 

0.58512 


(16) 


A A A Al A / 1 0\ 

0.04030 (12) 


A 1 O A A A /A\ 

0.18400 (9) 


A AT 1 1 /C\ 

0.0311 (5) 


H26A 


0.5565 




0.0858 


0.1813 


0.037* 


pi 1 
C31 


0.68005 


(14) 


A O A/TO /I /I A\ 

U.2U684 (1U) 


U.26U56 (8) 


A ATT T //I \ 

0.0Z33 (4) 


C32 


0. /0238 


(17) 


a 1 nnno /1 o\ 
0.19998 (12) 


A TA£QO /'A\ 

U.2U682 (9) 


A AT 1 C 

0.0315 (5) 


T TO O A 

H32A 


A T A A 1 

0.7447 




0.1638 


0.1954 


A AT O sk 

0.038* 


C33 


0.66256 


(18) 


A T/IjCTT 1 /1'i\ 

0.24637 (12) 


A 1 £A^7 1 ZO\ 

0.16971 (8) 


A AT T C /C\ 

0.0325 (5) 


T TT T A 

H33A 


0.6/06 




A O /I 1 ^ 

0.2414 


A 1 1 1 1 

0.1331 


A AT A* 

0.039* 


C34 


A /:aa 1 /: 
0.60016 


(15) 


A OAAzrzr /"1 1 \ 

0.29966 (11) 


A IO/I OA /A\ 

0.18459 (9) 


A A07(1 / A\ 

U.U2 /U (4) 


C35 


A CHHCC 

0.57755 


(15) 


A O A /I A A / 1 1\ 

0.30490 (11) 


A nooA /A\ 

0.23880 (9) 


A AO A /I //I \ 

0.0294 (4) 


H35A 


0.5343 




0.3404 


0.2502 


A AT C ik 

0.035* 


C36 


A zr 1 ZTTO 

U. 616/3 


(14) 


A 1CA/IA /I 1 \ 

0.25949 (11) 


A TTjCA/C /A\ 

O.z /606 (9) 


U.U26/ (4) 


t to z: a 

H36A 


a ^(ini 

0.6002 




0.2643 


All OjC 

0.3126 


A A") O sk 

0.032* 


pi i 
C41 


A ^ATAA 

0.69709 


(13) 


A AT TIC /I 1\ 

—0.03325 (11) 


0.39321 (8) 


A AT T A / A \ 

0.0230 (4) 


L42 


0.62220 


(14) 


A ATA 1 A /1 1 \ 

-0.03910 (11) 


A -1 TAT T ZO\ 

0.42933 (8) 


A AT AO / A\ 

0.0248 (4) 


111^ A 

H42A 


A root 

0.5883 




A AA11 

0.0022 


A /I T A A 

0.4399 


A AT Ask 

0.030* 


C43 


A CATA/1 

U.59 /U4 


/'I C\ 

(15) 


A 1 AC AA i 1 1 \ 
— U.1U5UU (11) 


A A A ATA ZO\ 

U.449 /9 (8) 


A ATjCT ( A\ 

0.0z63 (4) 


H43A 


0.5463 




-0.1080 


0.4746 


A AT T sk 

0.032* 


p /i /i 

L44 


A £L A A A £L 

0.64446 


(14) 


A 1 £L£H A /I 1 \ 

-0.16674 (11) 


A A T A O A ZO\ 

0.43484 (8) 


A AT ZH / A\ 

0.0257 (4) 


C45 


0.71763 


/ 1 C\ 

(15) 


A 1 / ATf / 1 1 \ 

-0.16075 (11) 


A T mTA ZO\ 

0.39779 (8) 


A AT C / A \ 

0.0265 (4) 


H45A 


0.7504 




A T AT T 

-0.2022 


0.3866 


A AT T sk 

0.032* 


C46 


0.74335 


(15) 


A A A C 1 /I /1 1 \ 

-0.09514 (11) 


A T 11A1 ZO\ 

0.37702 (8) 


AAT/"T / A\ 

0.0263 (4) 


T_T/I z: A 


0.7930 




A AAOO 

— U.U923 


U.3515 


A AO O * 


C141 


0.62410 


(18) 


0.35953 (14) 


0.51580 (10) 


0.0396 (6) 


H14A 


0.5904 




0.4030 


0.5058 


0.059* 


H14B 


0.6925 




0.3675 


0.5130 


0.059* 


H14C 


0.6080 




0.3468 


0.5526 


0.059* 


C241 


0.7100 (2) 


-0.09070 (17) 


0.09201 (11) 


0.0519(7) 


H24A 


0.7370 




-0.1371 


0.1011 


0.078* 
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T T1 A T~i 


0.7599 






-0.0598 




A AT70 

0.0778 


A A*70 * 

0.078* 




Hz4C 


0.6604 






-0.0968 




A AjCCA 

0.0650 


a mo* 
0.0/0* 




C341 


0.55746 


(17) 


0.35055 (13) 




A 1 ACf\C /I A\ 

0.14505 (10) 


A A") n c s c\ 

0.0375 (5) 




T TO yl A 

H34A 


A C O 1 A 

0.5810 




0.3393 




A 1 AA-O 

0.1092 


0.056* 




T T~i A Ti 


a no 

0.5753 




0.3993 




A 1 C A A 

0.1544 


0.056* 




H34C 


0.4884 




0.3461 




a 1 a zn 
0.145 / 


0.056* 




C441 


0.61540 


(17) 




-0.23809 (12) 




A A f /I A\ 

0.45o 11 (10) 


A A^ f A /C\ 

0.0350 (5) 




H44A 


a c 

0.5632 






-0.2318 




A A OOA 

0.4oz0 


0.053* 






U.OD7J 






-0.2600 




yj.'-t i ju 


U.uJ J 




H44C 


0.5948 






-0.2688 




0.4274 


0.053* 




Nl 


0.52061 


(11) 


0.13147 (9) 




0.37364 (7) 


0.0236 (3) 




N2 


0.54477 


(11) 


0.03621 (9) 




0.27931 (7) 


0.0230 (3) 




N3 


0.71576 


(12) 


0.15896 (9) 




0.30010(7) 


0.0230 (3) 




N4 


0.72208 


(11) 


0.03443 (9) 




0.37188 (6) 


0.0227 (3) 




Atomic displacement parameters (A 2 ) 






U 22 




U 33 




T T\ 9 

U 


u 13 


U 


Zn 


0.01501 (13) 


0.02317 (13) 0.02307 (13) 


-0.00119(8) 


-0.00082 (8) 


0.00197 (8) 


CI 


0.0198 (9) 


0.0299 


(10) 


0.0233 


(9) 


0.0006 (8) 


-0.0001 (7) 


0.0043 (8) 


C19 


0.0205 (10) 


0.0491 


(13) 


0.0291 


(11) 


-0.0017 (9) 


0.0029 (8) 


-0.0036 (10) 


C2 


0.0169 (9) 


0.0295 


(10) 


0.0299 


(10) 


-0.0031 (8) 


0.0006 (7) 


0.0022 (8) 


C3 


0.0207 (9) 


0.0222 


(9) 


0.0261 


(10) 


-0.0023 (7) 


-0.0022 (7) 


0.0056 (8) 


C39 


0.0226 (9) 


0.0297 


(10) 


0.0313 


(11) 


-0.0050 (8) 


-0.0034 (8) 


-0.0003 (9) 


C4 


0.0230 (9) 


0.0235 


(9) 


0.0279 


(10) 


-0.0034 (8) 


0.0025 (8) 


-0.0032 (8) 


C49 


0.0268 (11) 


0.0334 


(12) 


0.0411 


'13) 


-0.0096 (9) 


0.0005 (9) 


0.0050(10) 


C5 


0.0187 (9) 


0.0283 


(10) 


0.0312 


(10) 


-0.0034 (8) 


-0.0034 (8) 


-0.0025 (8) 


C69 


0.0251 (11) 


0.0418 


(13) 


0.0373 


(12) 


-0.0036 (9) 


-0.0103 (9) 


0.0068 (10) 


C6 


0.0194 (9) 


0.0290 


(10) 


0.0245 


(9) 


0.0002 (8) 


-0.0024 (7) 


-0.0013 (8) 


Cll 


0.0190 (9) 


0.0295 


(10) 


0.0239 


(9) 


-0.0020 (8) 


0.0036 (7) 


-0.0006 (8) 


C12 


0.0244 (10) 


0.0327 


(11) 


0.0278 


(10) 


0.0005 (8) 


0.0002 (8) 


0.0019(8) 


C13 


0.0253 (10) 


0.0397 


(12) 


0.0258 


(10) 


-0.0031 (9) 


-0.0015(8) 


-0.0008 (9) 


C14 


0.0269 (10) 


0.0350 


(11) 


0.0259 


(10) 


-0.0072 (9) 


0.0058 (8) 


-0.0037 (9) 


C15 


0.0284 (10) 


0.0285 


(10) 


0.0295 


(10) 


0.0007 (8) 


0.0054 (8) 


-0.0003 (8) 


C16 


0.0227 (9) 


0.0341 


(11) 


0.0253 


(10) 


0.0015 (8) 


0.0010 (8) 


0.0014 (8) 


C21 


0.0167 (9) 


0.0270 


(10) 


0.0257 


(10) 


-0.0040 (7) 


-0.0022 (7) 


-0.0007 (8) 


C22 


0.0255 (10) 


0.0301 


(11) 


0.0296 


(11) 


0.0010(8) 


-0.0028 (8) 


0.0008 (9) 


C23 


0.0276(11) 


0.0345 


(12) 


0.0404 


(13) 


0.0052 (9) 


-0.0007 (10) 


-0.0064(10) 


C24 


0.0212(10) 


0.0495 


(14) 


0.0336 


(12) 


-0.0019 (10) 


-0.0004 (9) 


-0.0101 (10) 


C25 


0.0310(11) 


0.0491 


(14) 


0.0255 


(11) 


-0.0031 (10) 


0.0011 (8) 


0.0049 (10) 


C26 


0.0299(11) 


0.0323 


(11) 


0.0309 


(11) 


0.0001 (9) 


-0.0006 (9) 


0.0049 (9) 


C31 


0.0210(9) 


0.0221 


(9) 


0.0269 


(10) 


-0.0041 (7) 


-0.0002 (8) 


0.0017(8) 


C32 


0.0378 (12) 


0.0265 


(10) 


0.0302 


(11) 


0.0035 (9) 


0.0053 (9) 


-0.0001 (8) 


C33 


0.0417(13) 


0.0313 


(11) 


0.0246 


(10) 


-0.0011 (10) 


0.0003 (9) 


0.0012 (8) 


C34 


0.0249 (10) 


0.0252 


(10) 


0.0309 


(10) 


-0.0062 (8) 


-0.0054 (8) 


0.0036 (8) 


C35 


0.0245 (10) 


0.0272 


(10) 


0.0364 


(12) 


0.0004 (8) 


-0.0004 (9) 


0.0010(9) 


C36 


0.0251 (10) 


0.0279 


(10) 


0.0270 


(10) 


-0.0006 (8) 


0.0024 (8) 


0.0002 (8) 


C41 


0.0188 (9) 


0.0288 


(10) 


0.0213 


(9) 


-0.0012 (7) 


-0.0043 (7) 


0.0033 (8) 


C42 


0.0219 (9) 


0.0280 


(10) 


0.0246 


(10) 


-0.0009 (8) 


0.0005 (7) 


-0.0017 (8) 


C43 


0.0230 (9) 


0.0335 


(11) 


0.0224 


(9) 


-0.0044 (8) 


0.0024 (8) 


-0.0004 (8) 
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C44 


0.0Z4V (10) 


A AOOO ( \ C\\ 

V.VZyZ (10) 


n AO 'If* fCl\ 
O.OZ30 (V) 


A AA/I n (Q\ 

— 0.004 / (o) 


A AAOC /0\ 

— O.OOzj (o) 


n aao 1 (Q\ 

O.OOzl (o) 


a c 

C4o 


a AO CO /1 A\ 

O.Ozoz (10) 


A AO OC / 1 A\ 

U.UZ53 (10) 


A AO C Q / 1 A\ 

O.OZOa (10) 


A AAAjC SQ\ 

0.0006 (a) 


A AAAA SQ\ 

— o.oooy (8) 


A AAAT SQ\ 
0.000/ (8) 


C4o 


A AO 1 O /A\ 

O.Ozls (V) 


A A1 /in 

0.03z / (11) 


A AO /I 1 /A^ 

0.0Z43 (V) 


A AAAC /OA 

0.000:) (8) 


A AAOl SQ\ 

0.00z3 (s) 


A AA1A /OA 

0.0030 (8) 


f~* 1 A 1 

C141 


A A/1 /I A f1 A \ 

0.0444 (14) 


A A/1 A/i /I T\ 

0.0406 (13) 


A A1 1 Q f1 0\ 

0.033$ (lz) 


a nmi /I A\ 
-0.00/3 (10) 


A AAA/; /1 A\ 

O.OOOo (10) 


A AAOA /1 A\ 

— o.ooyo (io) 


f^O A 1 

Cz41 


A AT H A /1 A \ 

0.03 /4 (14) 


A ATA /0\ 

o.o/y (z) 


A AT A1 / 1 A \ 

0.03V3 (14) 


A AA/1 A / 1 1 \ 

0.004V (13) 


A AA1 A ( 1 1 \ 

0.0030 (11) 


A AH/I S1A\ 

—0.01 /4 (14) 


r^di 
vjti 


U.UJO 1 ^ 1ZJ 


u.Uj / o ^ 1ZJ 


u.Ujoj ^1Z j 


o nnrn n 

W.UUUj 


u.UVJ /Z ^lUj 




C441 


0.0391 (12) 


0.0301 (11) 


0.0358 (12) 


-0.0056 (9) 


0.0060 (10) 


0.0042 (9) 


Nl 


0.0186 (8) 


0.0285 (9) 


0.0237 (8) 


-0.0004 (7) 


0.0001 (6) 


-0.0008 (7) 


N2 


0.0190 (8) 


0.0243 (8) 


0.0258 (8) 


-0.0014 (6) 


-0.0015 (6) 


0.0011 (7) 


N3 


0.0200 (8) 


0.0230 (8) 


0.0260 (8) 


-0.0014 (6) 


0.0004 (6) 


0.0023 (7) 


N4 


0.0184 (8) 


0.0250 (8) 


0.0247 (8) 


-0.0008 (6) 


-0.0012 (6) 


0.0030 (7) 



Geometric parameters (A, ") 


Zn— N2 


1.9877 (16) 


C22— C23 


1.392 (3) 


Zn— N3 


1.9894(16) 


C22— H22A 


0.9500 


Zn— N4 


1.9924 (16) 


C23— C24 


1.389 (3) 


Zn— Nl 


1.9971 (16) 


C23— H23A 


0.9500 


CI— Nl 


1.339 (3) 


C24— C25 


1.391 (4) 


CI— C2 


1.399 (3) 


C24— C241 


1.509 (3) 


CI— C19 


1.515 (3) 


C25— C26 


1.387 (3) 


C19— H19A 


0.9800 


C25— H25A 


0.9500 


C19— H19B 


0.9800 


C26— H26A 


0.9500 


C19— H19C 


0.9800 


C31— C32 


1.389 (3) 


C2— C3 


1.408 (3) 


C31— C36 


1.390 (3) 


C2— H2A 


0.9500 


C31— N3 


1.431 (2) 


C3— N2 


1.328 (3) 


C32— C33 


1.394 (3) 


C3— C39 


1.512(3) 


C32— H32A 


0.9500 


C39— H39A 


0.9800 


C33— C34 


1.388 (3) 


C39— H39B 


0.9800 


C33— H33A 


0.9500 


C39— H39C 


0.9800 


C34— C35 


1.392 (3) 


C4— N3 


1.326 (3) 


C34— C341 


1.509 (3) 


C4— C5 


1.406 (3) 


C35— C36 


1.381 (3) 


C4— C49 


1.508 (3) 


C35— H35A 


0.9500 


C49— H49A 


0.9800 


C36— H36A 


0.9500 


C49— H49B 


0.9800 


C41— C46 


1.396 (3) 


C49— H49C 


0.9800 


C41— C42 


1.397 (3) 


C5— C6 


1.400 (3) 


C41— N4 


1.426 (2) 


C5— H5A 


0.9500 


C42— C43 


1.388 (3) 


C69— C6 


1.517(3) 


C42— H42A 


0.9500 


C69— H69A 


0.9800 


C43— C44 


1.393 (3) 


C69— H69B 


0.9800 


C43— H43A 


0.9500 


C69— H69C 


0.9800 


C44 C45 


1.394 (3) 


C6— N4 


1.334 (3) 


C44— C441 


1.507 (3) 


Cll— C16 


1.397 (3) 


C45— C46 


1.388 (3) 


Cll— C12 


1.400 (3) 


C45— H45A 


0.9500 


Cll— Nl 


1.425 (3) 


C46— H46A 


0.9500 


C12— C13 


1.385 (3) 


C141— H14A 


0.9800 


C12— H12A 


0.9500 


C141— H14B 


0.9800 


C13— C14 


1.394 (3) 


C141— H14C 


0.9800 
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C13— H13A 
C14— C15 
C14— C141 
C15— C16 
C15— H15A 
C16— H16A 
C21— C22 
C21— C26 
C21— N2 

N2— Zn— N3 
N2— Zn— N4 
N3— Zn— N4 
N2— Zn— Nl 
N3— Zn— Nl 
N4— Zn— Nl 
Nl— CI— C2 
Nl— CI— C19 
C2— CI— C19 
CI— C19— H19A 
CI— CI 9— HI 9B 
H19A— CI 9— H19B 
CI— CI 9— HI 9C 
H19A— CI 9— H19C 
H19B— CI 9— H19C 
CI— C2— C3 
CI— C2— H2A 
C3— C2— H2A 
N2— C3— C2 
N2— C3— C39 
C2— C3— C39 
C3— C39— H39A 
C3— C39— H39B 
H39A— C39— H39B 
C3— C39— H39C 
H39A— C39— H39C 
H39B— C39— H39C 
N3— C4— C5 
N3— C4— C49 
C5— C4— C49 
C4— C49— H49A 
C4— C49— H49B 
H49A— C49— H49B 
C4— C49— H49C 
H49A— C49— H49C 
H49B— C49— H49C 
C6— C5— C4 
C6— C5— H5A 
C4— C5— H5A 



0.9500 
1.392 (3) 
1.511 (3) 

1.392 (3) 
0.9500 
0.9500 
1.388 (3) 

1.393 (3) 
1.432 (3) 

116.55 (7) 
118.13 (7) 
95.85 (7) 
97.08 (7) 
114.68 (7) 

115.92 (7) 
124.02 (18) 

120.38 (18) 
115.59(18) 
109.5 
109.5 
109.5 
109.5 
109.5 
109.5 

130.29(19) 

114.9 

114.9 

124.21 (18) 

120.84 (18) 

114.96(17) 

109.5 

109.5 

109.5 

109.5 

109.5 

109.5 

123.39 (18) 
120.49 (19) 
116.12(18) 
109.5 
109.5 
109.5 
109.5 
109.5 
109.5 

129.93 (18) 
115.0 
115.0 



C241- 
C241- 
C241- 
C341- 
C341- 
C341- 
C441- 
C441- 
C441- 



-H24A 
-H24B 
-H24C 
-H34A 
-H34B 
-H34C 
-H44A 
-H44B 
-H44C 



C26— C25— C24 
C26— C25— H25A 
C24— C25— H25A 
C25— C26— C21 
C25— C26— H26A 
C21— C26— H26A 
C32— C31— C36 
C32— C31— N3 
C36— C31— N3 
C31— C32— C33 
C31— C32— H32A 
C33— C32— H32A 
C34— C33— C32 
C34— C33— H33A 
C32— C33— H33A 
C33— C34— C35 
C33— C34— C341 
C35— C34— C341 
C36— C35— C34 
C36— C35— H35A 
C34— C35— H35A 
C35— C36— C31 
C35— C36— H36A 
C31— C36— H36A 
C46— C41— C42 
C46— C41— N4 
C42— C41— N4 
C43— C42— C41 
C43— C42— H42A 
C41— C42— H42A 
C42— C43— C44 
C42— C43— H43A 
C44— C43— H43A 
C43— C44— C45 
C43— C44— C441 
C45— C44— C441 
C46— C45— C44 
C46— C45— H45A 
C44— C45— H45A 



0.9800 
0.9800 
0.9800 
0.9800 
0.9800 
0.9800 
0.9800 
0.9800 
0.9800 

121.8 (2) 

119.1 

119.1 

120.2 (2) 
119.9 
119.9 

118.89(19) 

122.18 (18) 

118.82 (18) 

119.8(2) 

120.1 

120.1 

121.7(2) 

119.1 

119.1 

117.58 (19) 
122.1 (2) 
120.4 (2) 

121.3 (2) 
119.3 
119.3 
120.7 (2) 
119.7 
119.7 

118.52(19) 
121.36(17) 
120.06 (18) 
120.24 (19) 
119.9 
119.9 

121.53 (19) 

119.2 

119.2 

117.93 (19) 

120.96(19) 

121.09(19) 

121.1 (2) 

119.5 

119.5 
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Co — C69 — H69A 


109.5 


P A C P A /~ P yl 1 

C45 — C46 — C4 1 


1 TA /"A /1 A\ 

120.69 (19) 


C6 — C69 — H69B 


109.5 


P A C P A f~ T T /I f A 

C45 — C46 — H46A 


119.7 


tt/'a * p/~a TT^rtn 

H69A — C69 — H69B 


1 AA c 

109.5 


P/11 P/1/" TT/I/'A 

C4 1 — C46 — H46A 


1 1 A "7 

119.7 


Co — C69 — H69C 


1 AA C 

109.5 


C14 — C141 — H14A 


1 AA C 

109.5 


TT/'A A p/"A TTjCA/" 1 

H69A — C69 — H69C 


1 A A C 

109.5 


C14 — C141 — H14B 


1 AA C 

109.5 


T T/" An P /" (\ T T/T\/~^ 

H69B — C69 — H69C 


109.5 


T T 1 /I A P 1/11 T T 1 /I Tl 

H14A — C141 — H14B 


109.5 


XT/1 P s /~i r - 

N4 — C6 — C5 


1 T /I 1/1 / 1 o\ 

124.14 (Is) 


P1/1 P1/I1 TT1/1P 

C14 — C141 — H14C 


1 AA C 

109.5 


XT/I " / f ' / (\ 

N4 — Co — C69 


1 T f\ f\1 /I o\ 

120.07 (18) 


T T 1 /I A P 1/11 T T 1 /I P 

H14A — C14l — H14C 


109.5 


PC z' i /_ p s /"\ 

C5 — Co — C69 


i i f HC\ i 1 0\ 

115.79 (18) 


TTI^IFJ /^1/11 TT1 ^pi 

H14B — C141 — H14C 


1 AA C 

109.5 


C16 — Cll — C12 


i i n o f / 1 A\ 

117.86 (19) 


PI A P^ A 1 TT1 /I A 

C24 — C24 1 — H24 A 


109.5 


pi/" PI 1 XT 1 

C16 — Cll — Nl 


1 TT T /" / 1 o\ 

122.26 (18) 


PI A PT/11 TT1 /in 

C24 — C24 1 — H24B 


1 AA C 

109.5 


pi i r\ pi -1 -i XT 1 

C12 — Cll — Nl 


11A "7T /I n\ 

119.72 (18) 


TTT ^ A PT A 1 TTT /I T""> 

H24 A — C24 1 — H24B 


109.5 


C13 — C12 — Cll 


1 OA T /T\ 

120.7 (2) 


p o /I PO /I 1 111/1/^ 

C24 — C241 — H24L 


1 AA C 

109.5 


/in p | <-\ TT1 T A 

C13 — C12 — H12A 


1 1 A / 

119.6 


TTT/I A PT /I 1 TTT/IP 

H24A — C241 — H24C 


1 AA C 

109.5 


p -1 1 pi -i r\ TT1 1 A 

Cll — C12 — H12A 


119.6 


T TT A T~"> PT /I 1 T TT A P 

H24B — C24 1 — H24C 


109.5 


p i /-> p \ -) p i ^ 

C12 — C13 — C14 


1 T 1 T /I \ 

121.7 (2) 


PO A PI /I 1 TTO /I A 

C34 — C341 — H34A 


109.5 


rii i pn TT1 1 A 

C 1 2 — C 1 3 — H 1 3 A 


119.2 


p o A PO /I 1 TTO/1T5 

C34 — C341 — H34B 


1 AA C 

109.5 


p 1 ,1 PIT TT1 T A 

C14 — Cl3 — HI 3 A 


119.2 


T TT A A PT/11 TTT /IT1 

H34A — C341 — H34B 


1 AA C 

109.5 


' 1 c /~1 1 /I /~l 1 T 

Cl5 — Cl4 — Cl3 


117.5 (2) 


P1A A P1A /I 1 TTT d/^ 

C34 — C34l — H34C 


109.5 


pi c p i /i pi /i i 

C 1 5 — C 1 4 — C 141 


ni t /t\ 

121.3 (2) 


TTT A A pi ^ 1 TTT /IP 

H34A — C341 — H34L 


1 AA C 

109.5 


nil PI/1 pi yl 1 

C13 — C14 — C141 


121.2 (2) 


TTT /IT) pi-) /I 1 TTT A P 

H34B — L341 — H34C 


1 An c 

109.5 


P1/1 P 1 C p 1 /- 

C14 — C15 — C16 


i t 1 /i /t\ 
\2\A (2) 


P/1/1 P/1/11 TT/I/IA 

C44 — C44 1 — H44 A 


1 AA C 

109.5 


p 1 /I PIC T T 1 C A 

C 1 4 — C 1 5 — H 1 5 A 


1 1 A 1 

119.3 


a a p /i /i 1 TT/i /in 

C44 — C44 1 — H44B 


1 AA C 

109.5 


P 1 Z p 1 r TT 1 C A 

C16 — C15 — HI 5 A 


1 1 A 1 

119.3 


TT/I /I A A A \ TT/I /in 

H44 A — C44 1 — H44B 


1 AA C 

109.5 


pi c p i / p i i 
C 1 j — C 1 6 — C 1 1 


12U.8U (19) 


C44 — C44 1 — H44C 


1 An c 

109. 5 


P 1 C P 1 /" TT1 /" A 

C15 — Clo — H16A 


119.6 


T T A A A P A A 1 1 T A A P 

H44A — C441 — H44C 


109.5 


P 1 1 P 1 /" TT1 A 

Cll — Clo — H16A 


119.6 


TT A A n P A A 1 TT A A P 

H44B — C44 1 — H44C 


109.5 


P T T pi| p • T / 

L22 — C2 1 — C26 


1 1 O CO / 1 A\ 

118.52 (19) 


1 TVT1 Z" 1 1 1 

CI — Nl — Cll 


1 T A AO { 1 H\ 

120.08 (17) 


POO p-) 1 xtt 

C22 — C21 — JN2 


12U.61 (18) 


L I — JN 1 — Zn 


ni o£/i/i\ 
121.26 (14) 


PI/" PT 1 \T1 

C26 — C21 — N2 


1 AA O/" /I ON 

120.86 (18) 


Cll — Nl — Zn 


110 /"A /1T\ 

118.60 (12) 


PI i PTT PTT 

C2 1 — C22 — C23 


1 O A T /I \ 

120.7 (2) 


PT XTT PT 1 

C3 — N2 — C21 


110 OT /1/^\ 

118.82 (16) 


/~<T"> Tm A 

C2 1 — C22 — H22 A 


119.7 


r^^i \n r 7„ 

C3 — N2 — Zn 


121.77 (14) 


r«oo UOO A 

C23 — C22 — Hz/A 


1 in T 

119. / 


C2 1 — N 2 — Zn 


119. 55 (12) 


C24— C23— C22 


121.2 (2) 


C4— N3— C31 


119.71 (17) 


C24— C23— H23A 


119.4 


C4— N3— Zn 


122.86 (14) 


P11 pn TTTT A 

C22 — C23 — H23A 


119.4 


p T 1 XTT '7., 

C31 — N3 — Zn 


1 n T C / 1 T\ 

117.35 (12) 


POl pi /] poc 

C23 — C24 — C25 


I 1 H C /ON 

II /.J (2) 


P /" XT A P/11 

Co — JN4 — C41 


1 1 A C A ( 1 /C\ 

1 19.34 (lo) 


PT) PT /I PT /I 1 

C23 — C24 — C24 1 


1 O 1 £ /A\ 

121.6 (2) 


/"• /_ XT/I 'V 

to — N4 — Zn 


1 T 1 C A / 1 /I \ 

121.50 (14) 


P T C PI A PT /I 1 

C25 — C24 — C241 


1 O A O /I \ 

120.8 (2) 


C41 — N4 — Zn 


110 AT /1T\ 

118.93 (12) 


XT1 P I pi pi 

JN 1 — CI — C2 — C3 


-5.6 (4) 


p 1 /. pi 1 XT 1 P I 

Clo — C 1 1 — JN 1 — C 1 


jCA 1 /1\ 

—60.2 (3) 


pi A p 1 PI PT 

C 1 9 — CI — C2 — C3 


176.1 (2) 


pin P11 XT1 p 1 

C 1 2 — C 1 1 — IN 1 — C 1 


1 T /I /T\ 

124.6 (2) 


P1 PT PT \T1 

CI — C2 — C3 — N2 


10.0 (4) 


p | / P11 XT 1 ~~7 

C 1 6 — C 1 1 — N 1 — Zn 


11/" AO / 1 0\ 

116.98 (18) 


C 1 — C2 — C 3 — C 3 9 


— lo9.9 (2) 


C12 — Cll — N 1 — Zn 


— 58.2 (2) 


N3— C4— C5— C6 


9.5 (4) 


N2— Zn— Nl— CI 


10.99(16) 


C49— C4— C5— C6 


-170.8 (2) 


N3— Zn— Nl— CI 


134.55 (15) 


C4— C5— C6— N4 


-3.7 (4) 


N4— Zn— Nl— CI 


-115.07(16 


C4— C5— C6— C69 


176.9 (2) 


N2— Zn— Nl— Cll 


-166.18 (14 


C16— Cll— C12— C13 


2.2 (3) 


N3— Zn— Nl— Cll 


-42.63 (16) 
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XT 1 C ^ 1 1 Z"" 1 1 O fii i 

N 1 — L 1 1 — C 1 2 — C 1 3 


1 jCC / 1 0\ 

177.65 (18) 


XT/1 ^7., XT 1 pi 1 

N4 — Zn — Nl — Cll 


zn Tf / 1 Z7\ 

67.75 (16) 


pi 1 1 "5 P 1 /I 

Cll — C12 — C13 — C14 


-1.8 (3) 


P1 PO XTO p i 

C2 — C3 — N 2 — C2 1 


1 *7T /I A / 1 OA 

-177.49 (Is) 


/-in n 1 p 1 /i p: \ c 

C l 2 — C 1 3 — C 1 4 — C 1 5 


0.3 (3) 


p,A p-> XT1 P11 

C3 9 — C3 — N 2 — L2 1 


1 /I /") A 

2.4 (3) 


C 1 2 — C 1 3 — C 1 4 — C 141 


-179.1 (2) 


P ~) po XTO 7„ 

C2 — C3 — N 2 — Zn 


A A /")\ 

-0.9 (3) 


p 1 ") p -i /i PIC p 1 /_ 

C 1 3 — C 1 4 — C 1 5 — C 1 6 


0.6 (3) 


pin p "> xti -v., 

C39 — C3 — N2 — Zn 


1 AO / 1 /I \ 

179.02 (14) 


1 /I 1 P 1 /I PIC P 1 ZT 

C141 — C14 — CI 5 — do 


-179.9 (2) 


PTl PO 1 XTO p O 

C22 — C2 1 — N2 — C3 


1 A 1 H /1\ 

-101.7 (2) 


p 1 A P1C PI/" P11 

C 1 4 — C 1 5 — C 1 6 — C 1 1 


A o. /0\ 

-0.2 (3) 


PI/ pii XT'"! p O 

C26 — L2 1 — N2 — C3 


79.2 (2) 


P 1 1 P11 1 /-_ PIC 

C 1 2 — C 1 1 — C 1 6 — C 1 5 


1 "5 /O \ 

-1.3 (3) 


PTl PO 1 XT1 r 7.~ 

C22 — C2 1 — N2 — Zn 


81.7 (2) 


XT 1 pi 1 pi/" PIC 

JN 1 — C 1 1 — C 1 o — C 1 j 


1 *7 £. C C / 1 0\ 

— 1 /O.JD (loj 


f "> P11 XT1 V., 

C2o — C21 — JN 2 — Zn 


a*7 a /'^^ 
—9 / .4 (2) 


P1£ PI 1 PH PT) 

C26 — C2 1 — C22 — C23 


i /o \ 

-2.4 (3) 


XT') '"Z XT1 p O 

JN3 — Zn — N2 — C3 


1 1 A C A 1 1 C\ 

-129.59 (15) 


\ya pi| pil PI") 

N2 — C2 1 — C22 — C23 


1 TO CA /1 A\ 

178.50 (19) 


XT/1 "7... XTO / < ") 

N 4 — Zn — N 2 — C3 


117.06 (15) 


PT1 POO PT) PI A 

C2 1 — C22 — C23 — C24 


0.6 (3) 


XT1 ^ XTO p O 

Nl — Zn — N2 — C3 


HAW / 1 ZT\ 

-7.41 (16) 


PT) p -) ") PI /I PTC 

C22 — C23 — C24 — C2j 


1.2 (3) 


XT1 7*, XTO p 1 

N3 — Zn — N2 — C21 


46.99 (16) 


PT> PI") PI /I PO/11 

C22 — C23 — C24 — C24 1 


-179.6 (2) 


XT/1 "V., XTO P11 

N4 — Zn — N2 — C21 


-66.36 (16) 


P 1 1 P I /I pi C PI Z" 

C23 — C24 — C25 — C26 


-1.3 (3) 


XT1 ^7 XTO, PI 1 

N 1 — Zn — N2 — C21 


1/"A 1 Z /I y|\ 

169.16 (14) 


p -\ J i po /I PI C PI Z~ 

L24 1 — C24 — C25 — C26 


179.6 (2) 


PC P/1 XT") p ") 1 

C5 — C4 — N3 — C3 1 


i T7 ~7 ") Z10\ 

177.73 (18) 


/"i -) /l PIC / 1 /_ pi| 

C24 — C25 — C26 — C2 1 


A C /O \ 

-0.5 (3) 


p /] p. P/1 XT') P11 

C49 — C4 — N3 — C3 1 


1 A Z") \ 

-1.9 (3) 


p pr\ i PI/" PIC 

C22 — C2 1 — C26 — C25 


1 1 /O \ 

2.3 (3) 


PC P/1 XT") 

C5 — C4 — N3 — Zn 


1 1 /") \ 

1.2 (3) 


\Ti Pi 1 p ~\ s~ pi c 

N2 — C21 — C26 — C25 


i no C /" / 1 A\ 

-178.56 (19) 


p /( p\ P/1 XT") ^7 

C49 — C4 — N 3 — Zn 


1*70 /I A /I f \ 

-178.49 (15) 


/"i -> / PI 1 P")1 pi 

C36 — C3 1 — C32 — C33 


1.1 (3) 


p O PI 1 XT') p /I 

C32 — C3 1 — N3 — C4 


TZT *7 Z")\ 

76.7 (3) 


Hi — C3 1 — C32 — C33 


1 / /.4 (2) 


C36 — C31 — JN3 — C4 


— 10/. 0 (2) 


C3 1 — C32 — C33 — C34 


A O /o\ 

-0.3 (3) 


Z" 1 '!'! PT 1 XT'? r 7— 

C32 — C3 1 — N3 — Zn 


1 az: ZT Z1\ 

-106.6 (2) 


pn P ~) /I pic 

C32 — C33 — C34 — C35 


-0.7 (3) 


C36 — C3 1 — N3 — Zn 


ZTA T /1\ 

69.7 (2) 


PTO POO PO A pi") >i 1 

C32 — C33 — C34 — C341 


179.4 (2) 


XTT "7 TvTT P /I 

JN 2 — Zn — N 3 — C4 


1 O Z" C A { 1 ZT\ 

-136.50 (16) 


C33 — C34 — C35 — C36 


A A /1\ 

0.9 (3) 


TVTyl XT') /"* /I 

N 4 — Zn — N 3 — C4 


1 A no / 1 T\ 

-10.98 (17) 


p^^ i P") /I P")C P "> Z 

C341 — C34 — C35 — C36 


1 *7A 1 /1\ 

-179.1 (2) 


XT 1 ^7 XT') /"* /I 

Nl — Zn — JN3 — C4 


111 AO { 1 ZT\ 

111.08 (16) 


P ") /I P 1 C P ") Z" P 1 1 

C34 — C35 — C36 — C3 1 


-0.2 (3) 


XT1 ~~7 XT") P") 1 

N2 — Zn — N3 — C31 


/I / on Z 1 

46.87 (16) 


C • ~) ~\ p -> 1 P")ZT PTC 

C32 — C3 1 — C36 — C35 


A O /O \ 

-0.8 (3) 


XT/1 "7 XT') p 1 

N4 — Zn — N3 — C31 


1 T) OA / 1 /I \ 

172.39 (14) 


XT') nil r~*~t £. t~~* 1 c 

N3 — C3 1 — C36 — C35 


—177.29 (Is) 


XT 1 7.. XT') p ") 1 

N 1 — Zn — N3 — C31 


-65.55 (15) 


p i / P /I 1 p /|i P /I 1 

C46 — C41 — C42 — C43 


i i /o \ 
2.2 (3) 


p C P/T XT/1 p A 1 

C 5 — L 6 — N 4 — C4 1 


ni / 1 a\ 

171.02 (19) 


\T/| p /I 1 P/|1 P /I O 

N 4 — C4 1 — C42 — C43 


179.36 (18) 


/I / p» p/r XT/i p /i i 

C69 — C6 — N4 — C4 1 


A £. /O \ 

-9.6 (3) 


P /i I p/io p /i "> r~< a A 

C41 — C42 — C43 — C44 


A £. /O \ 

-0.6 (3) 


r~\ r XT/1 "7., 

C5 — C6 — N4 — Zn 


111 /") \ 

-11.2 (3) 


P /I O P/ll p /I /I p/1 c 

C42 — C43 — C44 — C4j 


-1.0(3) 


C69 — C6 — JN4 — Zn 


1 10/1 
168.18 (16) 


P /I 1 P /I P /I A P /I /I 1 

C42 — C43 — C44 — C44 1 


-179.0 (2) 


P /I Z" P A 1 XT /I P 7 

C46 — C41 — N4 — C6 


-64.4 (3) 


p A o A A A C p • /I /_ 

C43 — C44 — C45 — L46 


A A (">\ 

0.9 (3) 


A ^> pj 1 XT/I /"'/T 

C42 — C41 — JN4 — C6 


1 1 O A /1\ 

118.4 (2) 


L44 1 — L44 — L45 — L46 


1 -7A A /IN 

179.0 (2) 


A £. A 1 XT A r 7— 

C46 — C41 — N4 — Zn 


117.75 (18) 


C44 — C4 D — L4o — C4 1 


0.7 (3) 


p^l f~y A 1 XT/1 "7,, 

C4z — C4 1 — JN 4 — Zn 


—59.4 (z) 


C4z — C4 1 — C4o — C4d 


-2.2 (3) 


XTO ^7,, XT/1 

JN 2 — Zn — JN 4 — L 6 


141). U/ (15) 


N4— C41— C46— C45 


-179.40 (18) 


N3— Zn— N4— C6 


15.72(16) 


C2— CI— Nl— Cll 


170.56(19) 


Nl— Zn— N4— C6 


-105.39 (16) 


C19— CI— Nl— Cll 


-11.2 (3) 


N2— Zn— N4— C41 


-42.16(16) 


C2— CI— Nl— Zn 


-6.6 (3) 


N3— Zn— N4— C41 


-166.51 (14) 


C19— CI— Nl— Zn 


171.65 (15) 


Nl— Zn— N4— C41 


72.39 (15) 
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